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(57)Abstract: 

P ROBLEM TO. BE SOLVED: To obtain a polyoxymethylene compsn. which gives a molded item greatly 
improved in exudation of additives, hardly soils a metal mold even in a long-time continuous molding, and is 
excellent in moldability by compounding polyoxymethylene with a sterically hindered phenolic antioxidant and a 
nitrogen compd. borate. 

SOLUTION:This compsn. is prepd. by compounding polyoxymethylene with 0.01 -5wt.% sterically hindered 
phenolic antioxidant and 0.001 -5wt.% nitrogen compd. borate formed from a boric acid compd. and at least one 
nitrogen compd. selected from among a cyanamide compd., a guanamine compd., a urea compd., a guanidine 
compd'., an amide compd., and a hydrazide compd. The nitrogen compd. is pref. a cyanamide compd., a urea 
compd,, or a hydrazide compd. Examples of the boric acid compd. are orthoboric acid, metaboric acid, 
tetraboric acid, and diboron trioxide. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1].lt. is (a) to polyoxymethylene. 0.01 - 5 % of the weight of steric hindrance nature phenolic antioxidants, 
and (b) Nitrogen content compound-borate which consists of one or more sorts of nitrogen content compounds 
chosen from a cyanamide system compound, a guanamine system compound, the urea system compound, the 
guanidine system compound, the amide compound, and the hydrazide compound, and a boric-acid compound 
-.Polyoxymethylene constituent which comes to blend 0.001 -5 %ofthe weight. 
[Claim 2] (b) The polyoxymethylene constituent according to claim 1 whose nitrogen content compound which 
constitutes a nitrogen content compound-borate is one or more sorts chosen from the cyanamide system 
compound, the urea system compound/and the hydrazide compound. 

[Claim 31(b) The polyoxymethylene constituent according to claim 2 whose nitrogen content compound which 
constitutes a nitrogen content compound-borate is one or more sorts chosen from a melamine, MERAMU, 
, M EREMU, a dicyandiamide, guanylurea, allantoin, succinic-acid dihydrazide^adipic-acid dihydrazide, suberic-acid 
dihydrazide, sebacic-acid dihydrazide, and dodecane J IOHIDOR AJ IDO. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polyoxymethylene constituent with which the exudation 
from a constituent Plastic solid was prevented, and generating of thermal stability, especially the metal mold 
affix at the time of shaping has been improved. 
[0002] 

[Description of the Prior Art] The polymerization of the polyoxymethylene is carried out from formaldehyde, the 
trioxane which is the annular oligomer or a trioxane, and comonomers, such as cyclic ether and an annular 
formal, and stabilizing treatment of the end is carried out, and an antioxidant and other thermostabilizers are 
added, and prevention of decomposition is achieved. As an antioxidant added by polyoxymethylene, a steric 
hindrance nature phenolic compound or a steric hindrance nature amine compound is proposed, and various 
nitrogen content compounds, such as-URASHIRU, guanamines, guanidine and its derivative, a urea and its 
derivative, a lactam, an amide compound, a hydrazide compound, and an amidine compound, are proposed as 
other thermostabilizers. If these blended polyoxymethylene constituents become easy to generate a 
formaldehyde smell in the cylinder of a making machine in response to the effect of heat or oxygen in the case 
of shaping, a labor (health) environment is worsened and rear-spring-supporter shaping is carried out to long 
duration, a fines-like object and tarry material (MD) will adhere in a metal mold side. It has a fault on a 
fabricating operation, such as causing aggravation of a mold-goods appearance, and the satisfactory result was 
not necessarily obtained. Moreover, when a thermostabilizer oozed out from a polyoxymethylene Plastic solid, 
there are problems, such as producing poor actuation of a device by polluting the contact of the electrical and 
electric equipment, and fundamental solution was desired. 
[0.003] 

[Means for Solving the Problem] Although the boric acid formed various nitrogen content compounds and salts 
and this invention person etc. lost sublimability that the problem like the above should be solved as a result of 
performing examination detailed about the exudation from the polyoxymethylene Plastic solid of a nitrogen 
content compound, it came to complete a header and this invention for not spoiling the engine performance of 
nitrogen content compound original. That is, this invention is (a) to polyoxymethylene. 0.01 - 5 %of the weight 
of steric hindrance nature phenolic, antioxidants, and (b) Nitrogen content compound-borate which consists of 
one or more sorts of nitrogen content compounds chosen from a cyanamide system compound, a guanamine 
system compound, the urea system compound, the guanidine system compound, the amide compound, and the 
hydrazide compound, and a boric-acid compound It is the polyoxymethylene constituent which comes to blend 
0.001 -5 %of the weight. 
[0004] 

[Embodiment of the Invention] Detailed explanation about this invention is given. below. The polyoxymethylene 
used for this invention is an oxy-methylene group (-CH20-). It is the high molecular compound made into a 
main configuration unit, and it may be good at both the copolymer which carries out little content of other 
configuration units in addition to a polyoxymethylene homopolymer and an oxy-methylene group a terpolymer 
and a block copolymer, and a molecule may have not only a line but branching and the structure of cross 
linkage. Moreover, there is especially no limit also about the polymerization degree etc. 

[0005] Next, (a) used in this invention As a steric hindrance nature phenolic antioxidant 2 and 2'-tnethylenebis 
(4-methyl-6-tHDutylphenol), 1, a 6Hiexandiol-screw [3-(3, 5-G t-butyl-4^ydroxyphenyl) propionate], 
Pentaerythritol tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate], A triethylene glycol screw [3-(3, 5-G 
t-butyl-4-hydroxyphenyl) propionate], 1 , 3, 5-trimethyl -2, 4, 6-tris (3, 5-G t-butyl-4-hydroxybenzyl) benzene, 
n-octadecyI-3-(4 - hydro xy-3', 5'-G t-buthylphenyl) propionate, 4 and 4 , -methylenebis (2, 6-G t-butylphenol), 
4 and 4 '-butylidenebis - (6-t-butyl-3-methyl phenol), G stearyl -3, 5-G t-butyl-4-hydroxybenzyl phosphonate, 
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i 2-tH)utyl^^3~t^utyl^^ethyH2-hydroxybenzylM-tTiethylphenyl acrylate, N, and N'-hexa methylenebis (3 5 
- G tHDutyl-4-hydroxy-hydronalium thinner MAMIDO) is mentioned, (a) by which addition combination is carried 
out in this invention The amount of a steric hindrance nature phenolic antioxidant is 0.05-0.5 preferably 0X)1 to 
5% of the weight to polyoxymethylene. It is weight % It arises [ the effectiveness that it becomes enough when 
too little /this addition /is not acquired, and in being excessive, the effectiveness of thermal stability reaches 
saturation, and / a discoloration inclination ] rather and is not desirable. 

[0006] (b) used by this invention The nitrogen content compound which constitutes a nitrogen content 
compound-borate is one or more sorts chosen from a cyanamide system compound, a guanamine system 
compound, the urea system compound, the guanidine system compound, the amide compound, and the 
hydrazide compound. Specifically A cyanamide, a melamine, MER AMU, MEREMU, a melon, a dicyandiamide, n- 
butyi dicyandiamide, n-pentyl dicyandiamide, ammelide, Cyanamide system compounds, such as AMMERIN, 
acetoguanamine, AJIPO guanamine, Guanamine system compounds, such as benzoguanamine and phtalo 
guanamine, a urea, Biuret, triuret, guanylurea, methylenebis guanylurea, An allantoin, uric-acid, N, and N - 
diphenylurea, 3-hydroxyphenyl urea, Urea system compounds, such as 1 and 3-screw (3-hydroxyphenyl) urea, 
Guanidine, 1, 6— jig ANIJ INO hexane, a biguanide, a 1-n-butyl biguanide, 1 -o-tolylbiguanide, aminoguanidine, 
metformin, N, and N'-G o-tolyl guanidine, Guanidine system compounds, such as N and N '-diphenylguanidine 
and a creatinine, An oxamide, a chestnut amide, a succinic amido ** glutar amide, an AJIPO amide, Amide 
compounds, such as a gallic-acid amide, PISETAMU, pyrazinamide, and GUR IKARUPIR AMIDO, KARUBO 
hydrazide, oxalic acid dihydrazide, malonic-acid dihydrazide, Succinic-acid dihydrazide, glutaric-acid dihydrazide, 
adipic-acid dihydrazide, Hydrazide compounds, such as suberic-acid dihydrazide, sebacic-acid dihydrazide, 
dodecane J IOHIDOR AJ IDO, benzo hydrazide, isophthalic acid dihydrazide, terephthalic-acid dihydrazide, and 
iminodiacetate dihydrazide, are mentioned. Things desirable also in these nitrogen content compounds are a 
cyanamide system compound, a urea system compound, and a hydrazide compound,- and especially a desirable 
nitrogen content compound is one or more sorts chosen from a melamine, MERAMU, MEREMU, a dicyandiamide, 
guanylurea, allantoin, succinic-acid dihydrazide, adipic-acid dihydrazide, suberic-acid dihydrazide, sebacic-acid 
dihydrazide, and dodecane J IOHIDOR AJ IDO. Next, (b) As a boric-acid compound which constitutes a nitrogen 
content compound-borate, boron oxide, such as boric acids, such as orthoboric acid, metaboric acid, and 
tetraboric acid, and 3 oxidation 2 boron, is illustrated. 

[0007] (b) used for this invention A nitrogen content compound-borate can be manufactured by the well-known 
approach. Generally, these salts can be easily manufactured in a water solution, and can carry out 
crystallization from the solution. For example, it can manufacture easily from the water solution of the water 
solution of nitrogen content compounds, such as a melamine, 3 oxidation 2 boron, or boric acids. Since the 
solubility to the water of a melamine and a boric-acid compound is not not much high, it is desirable to melt a 
reaction raw material to hot water or ebullition underwater. If this reaction mixture is cooled, a nitrogen content 
compound-borate deposits easily and it can isolate in the easy sufficiently pure condition by filtration and 
desiccation. In this case, although the rate of a boric-acid compound to nitrogen content compounds, such as a 
melamine, is prepared to one mol of nitrogen content compounds by the preparation ratio of 0.5-10 mols of 
boron in a boric-acid compound, a desirable ratio is 1-5 mols. Since the effectiveness a nitrogen content 
compound with it remains, and it is ineffective enough as a salt is not acquired,^ and the yield of a salt falls in 
being excessive, it causes aggravation of manufacture effectiveness and is not desirable. [ unreacted when too 
little /this ratio ] In addition, after a nitrogen content compound-borate dissolves beforehand the approach of 
adding both nitrogen content compound and boric-acid compound to polar solvents other than water at once, 
and mixing to homogeneity, the approach of making dissolve one side in a polar solvent, and adding another side 
in this solution gradually as it is, and both in a solvent independently, it can manufacture by the approach of 
adding both on vinyl-polymerization objects which mix each solution, such as an approach and polyethylene, and 
carrying out melting kneading with a twin screw extruder etc. (b) by which addition combination is carried out in 
this invention The amount of a specific nitrogen content compoundH)orate is 0.01 - 1 % of the weight preferably 
0.001 to 5%of the weight to polyoxymethylene. It causes [ the effectiveness that it becomes enough when too 
little /this addition /is not acquired, and in being excessive, the effectiveness of thermal stability reaches 
saturation and reduce the toughness of the ingredient itself rather, and ] aggravation of the impact property of 
a Plastic solid etc. and is not desirable. 

[0008] (a) blended with the constituent of this invention A steric hindrance nature phenolic antioxidant and (b) 
It may be added by the monomer in the polymerization phase of a polymer, and a nitrogen content compound- 
borate may be added at the stabilization process of a polymer. Moreover, although it is not indispensable to the 
polyoxymethylene constituent of this invention, it responds to the object further, and it is (b) of this application. 
More than a kind chosen from the macromolecule polymer which contains nitrogen in the repeat structures, 
such as a polyamide containing organic, the inorganic metal content compounds, and/or polyacrylamides other 
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than a nitrogen content compound-borate, melamine resin, and a urea-resin, can be blended. Various, still 
better known additives can be blended with the polyoxymethylene constituent used for this invention! For 
example, they are various kinds of coloring agents, a release agent, a nucleating additive, an antistatic agent, 
other surfactants, various polymers, etc. Moreover, if it is within the limits to which the engine performance of 
mold goods made into the object of this invention is not reduced substantially, it is also possible in bulking 
agents, such as the shape of fibrous [, such as inorganic /well-known / organic, and a metal, ], tabular, and a 
powder, one sort or to compound two or more sorts and to blend. As an example of such an inorganic bulking 
agent, although a glass fiber, a potassium titanate fiber, a glass bead, talc, a mica, a white mica, wollastonfte, a 
calcium carbonate, etc. are mentioned, it is not limited to these at all. Moreover, preparation of the 
polyoxymethylene mold goods of this invention is easily prepared by the welH<nown approach generally used as 
the conventional resin mold-goods method of preparation. For example, after mixing each component, with the 
extruder of one shaft or two shafts, lump extrusion is scoured and carried out, pellet preparation is carried out, 
specified quantity mixing (dilution) of the pellet is carried out, shaping is presented, and the method of obtaining 
the mold goods of the object presentation after shaping etc. can use all. Moreover, in preparation of the 
constituent used for these mold goods, after grinding a part or all of polyoxymethylene that js bases and mixing 
other components for this, it is an approach desirable when improving dispersibility of an additive to perform 
extrusion etc. - ~ 

[0009] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not limited to this. 
In addition, the approach of the assessment shown in the following examples is as follows. 
1) The mold-goods front face after fabricating the mold goods of a dimension 50x70x3 (mm) in cylinder- 
temperature 190 ** and processing the amount sample polyoxymethylene constituent of additive exudation 
from mold goods under 140 ** and desiccation conditions next under the humid conditions of 80 degrees C and 
95?ftH for 1 hour for 1 hour using an injection molding machine (Toshiba Machine Co., Ltd. make; IS80EPN) was 
observed visually, and the exudation condition of an additive was evaluated in the five following steps 

ABODE.. 



*L (Affile l^fflL&D) 

2) Thermal stability (heating weight percentage reduction) 

235 ** and the weight percentage reduction at the time of heating for 45 minutes are shown for 5g of samples 
in air. 

3) Moldability (amount of a metal mold affix) 

Using the sample polyoxymethylene constituent, continuous molding (24Hr) of the mold goods of a specific 
configuration was carried out on the following conditions, and the amount of a metal mold affix was evaluated. 
That is, visual observation estimated the dirt of the metal mold when performing continuous molding in the five 
following steps. 
(P rocess condition) 

Injection molding machine; Toshiba IS30EPN (Toshiba Machine Co., Ltd. make) 

cylinder temperature ; 21 0 degree-C injection-pressure; — 750 kg/cm2 injection time amount; — 4sec 
cooldown delay; — 3sec die-temperature; — 30 degrees C 

A B C D E 



(a) shown in an example 1 -6 polyoxymethylene copolymer (the Polyplastics make, trade name "Duracon") at a 

table 1 A steric hindrance nature phenolic antioxidant and (b) Addition mixing was carried out at a rate which 

shows a nitrogen content compoundHDorate in a table 1, the constituent of. a pellet type was obtained with the 

extruder, and the above-mentioned assessment was performed. A result is shown in a table 1 . ■ ■ 

the examples 1-4 of a comparison — it is shown in a table 1 again for a comparison — as — (a) About the 

case where a steric hindrance nature phenolic antioxidant and compounds other than the nitrogen content 

compound-borate of this invention are blended, the constituent of a pellet type was prepared like examples 1-6 

and the above-mentioned assessment was performed. A result is shown in a table 1 

[0010] 

[A table 1] 
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[0011] Notes-1 steric-tiindrance nature phenolic antioxidant a-1 ; pentaerythritol tetrakis [3-(3, 5-G t— butyl-4 — 
hydroxyphenyl) propionate] - 

a-2; triethylene glycol screw - [3-(3-t-butyl-5-methyl-4 hydroxyphenyl) propionate] 

Notes-2 nitrogen content compound-borate b-1 ; melamine-borate orthoboric acid (248 g) is dissolved in 90- 
degree C water (1 500ml). Apart from this, a melamine (126 g) is dissolved in 90-degree C water (4000ml). 
Stirring, the orthoboric acid water solution was filled with this melamine water solution, and both water solutions 
were mixed. After cooling the mixed solution radiationally overnight and depositing a salt, filtration and hot water 
washed 3 times, it was made to dry in the vacuum dryer of 105 ** overnight, and the melamine-borate was 
obtained. In addition, yield was 196 g. 

b-2; the dicyandiamide-borate was obtained on the same conditions as the case of a melamine-borate except 
using the water solution made to dissolve a dicyandiamide (1 26 g) in "90-degree C water (1500ml) instead of a 
dicyandiamide-borate melamine. In, addition, yield was 205 g. 

b-3; the dicyandiamide-borate was obtained on the same conditions as the case of a melamine-borate except 
using the water solution made to dissolve adipic-acid dihydrazide (174 g) in 90-degree C water (1500ml) instead 
of an adipic-acid dihydrazide-borate melamine. In addition, yield was 223 g. 

notes -3 — nitrogen content compound c-1; melamine c-2; — a dicyandiamide c-3 — ; adipic-acid dihydrazide 
notes-4 boric-acid compound d-1 ; — orthoboric acid [001 2] 

[Effect of the Invention] According to this invention, with the thermal stability of polyoxymethylene held, the 
additive exudation from a Plastic solid is improved remarkably, also to prolonged continuous molding, there is 
little dirt of metal mold and the resin constituent excelJenUn jAb4cating^ejation nature can be obtained so 
that clearly [ in the above explanation and an exampie ]. 



[Translation done.] 
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s^y>y-iaK: 2io°c 
WHlff^j ; 750 ka/cm 2 
4 sec 
3 sec 
30°C 



fW2 



E 



S#PWtt7*y-JU3R»tl»±«l, (b) SBR£tfHt£ 

i ktst. 

tt«Wl-4 



l-6i»lt^U^ h#<DffiJ&^£lJ^U _bfB 
[0010] 

can ] 





^ m m 


Jfc K W 


i 


2 


3 


4 


5 


6 


1 


2 


3 


4 




a-l 
0.5 


a-l 
0.5 


a-l 
0.5 


a-l 
0.5 


a-i 

0.5 


a-2 
0.5 


a-l 
0.5 


a-l 
0.5 


a-l 
0.5 


0.5 




b-1 
0.03 


b-1 
0.30 


b-1 
LOO 


b-2 
0.30 


b-3 
0. 30 


b-1 
0.30 
























c-1 
0.3 


c-2 
0.3 


c-3 
0.3 




+ *Mt&& (a- 4) 




















d-1 
0.3 


(^ML^tBL) 


A 


A 


A 


A 


A 


A 


D 


E 


C 


A 


(ppa/min) 


90 


70 


60 


120 


90 


65 


80" 


340 


100 






B 


B 


A 


B 


B 


B 


D 


E 


D 


E 



[ooi n a - i > ±L#mmn7 * y-^mwnm± so m 



(5) 

7 
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7$ F-#9!MM:»fc. (St. «Uttt223 gr&ofc 0 
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